CW-Important factors identified as drivers of inappropriate antibiotic prescribing include patient pressure [7] , desire to preserve the doctor-patient relationship, the doctor's personal characteristics [8] , uncertainty about which patients will benefit from antibiotics, the daily pressures of clinical general practice [9] , the patient's presenting complaints and findings on physical examination [10] . Three broad themes identified were: behavioral characteristics of doctors and patients; laxity in regulation of prescribing and dispensing antibiotics and intervention strategies to decrease misuse of, and resistance to, antibiotics.
NK-The fact that antimicrobial resistance will develop was actually known at the same time as the very first antibiotic (penicillin) became available for public consumption in 1944. The discoverer of penicillin, Alexander Fleming (who has been called the accidental hero of medicine), said in New York Times June 26, 1945 [11] .
"The greatest possibility of evil in self-medication is the use of too small doses so that instead of cleaning up infection the microbes are educated to resist penicillin and a host of penicillin-fast organisms is bred out which can be passed to other individuals and from them to others until they reach someone who gets a septicemia or pneumonia which penicillin cannot save."
In this quote, Fleming was merely scratching the surface of what was to become of antimicrobial agent use. However, this quote attests to the significance of learning the fundamental concepts of interaction between antimicrobial agents and microbes, which is something no policymakers or world bodies can teach the medical profession.
To quote Frank L Meleny, a practicing surgeon from 1947 [12] .
"We have to get experience all over again on the behavior of infection under treatment with these new drugs. There is a temptation to use them promiscuously and yet certainly if we are to improve our results we must use them with discrimination."
When one adds to this lack of emphasis on learning the "ABCs" of antimicrobial use, the crossover (e.g., extensive use of antibacterial agents for infections caused by viruses), selection of antibacterial agents based on preferences and business dealings, and inattention to and/or lack of ability to interpret microbiology laboratory results, one cannot justify the surprise expressed in writings on antimicrobial resistance. The icing on the cake that feeds the very bacteria we wish to destroy is the distribution of these agents without the patient being seen by a medical provider, solely based on the choice of "drug dispensers" and users themselves. When I accepted the invitation to participate in writing for and editing this dedicated issue of the Indian Journal of Pediatrics, my intention was to focus on the non-prescription availability of antimicrobial agents in many parts of the world including India.
CW-The serious issue here in India is not only the inappropriate prescriptions but no prescriptions at all. Lack of implementation of rules and regulations like schedule H1 which allows such practices get rampant. Health being a state subject creates further conflicts in implementing centre recommended regulations. The enforcement agencies have their share of limitations by way of trained human resources.
There could be only one Drug inspector in whole of the state with a few to assist. Lack of knowledge in masses complicates the matter further. More often than not, antibiotics are viewed as strong medicines to get alright overnight to peruse ones vocation more so if it is the sole earning member of the family. The very knowledge of most of upper respiratory tract infection (URTI) and diarrhea proves that they are viral in nature and self-limiting and antibiotics have no role either. The medical community also needs to work in the community for their awareness. An attempt has been made by the government to indicate to the public by using a red line over the packs of medicines containing antibiotics so that the consumer gets aware that he or she has been prescribed an antibiotic or has gone to purchase medicines without prescription with the help of the pharmacist. Public at large need to be informed about the collateral damages that such self-medications cause. The common concept of resistance is viewed as the human being gets resistant when it is the microorganism that is ragging the patient and is developing resistance. The prescribers also add to the problem by providing consultations over the phone or other modes of communication without having examined the patient. This amounts to an activity similar to consumption of antibiotics without a prescription.
NK-I have been learning, teaching and practicing medicine in the United States since 1977 where all antibiotic prescriptions are provided by health care providers. That being so, should we have any especially significant antibiotic resistance here? Since we know that is not the case, it is clear that health care providers with authority to prescribe antibiotics are contributing no less to the ongoing development of resistance in the microbes than the unauthorized drug dispensers and selfprescribers. Antimicrobial agents by definition are selectively toxic to microbes and therefore are relatively safe for the human tissues. One can say that this safety profile (as contrasted, for example, with cancer chemotherapeutic agents with nonselective toxicity against replicating cells) is responsible at the core for "fearless" and "thoughtless" prescriptions and nonprescription use of antibiotics. In short, a scientific miracle that is effective as well as relatively safe for human and animal use has been turned into a disaster where we now must reckon with microbes that cannot be treated by any of the available antibiotics, Simultaneously, the patient population that is highly susceptible to usual and unusual microbial infections have expanded (through other medical miracles).
NK-This realization takes us back to the ABCs of medical education. A few years ago, I participated in a national medical conference in India. I heard, a very prominent senior medical educator share with a large audience that "In India we do not need to develop infectious diseases as a specialty of medicine since our students in their fourth year of medical school have been given knowledge base and are equipped with treating infectious diseases." I am unprepared to hear it at a national conference dedicated to the appropriate management of infectious diseases that remain the number one cause of death in India. The health care system in the country has matured into providing advanced and expensive treatments such as cancer care and organ transplantation, in addition to becoming an attractive destination for medical tourism. The management of antimicrobial resistance in all parts of the world needs to start with the ABCs of medical education, go to the middle alphabet letters during graduate and postgraduate training, and end up with the XYZs, the latter being policies encompassing public awareness and education as well as restriction of drug prescribing-including antimicrobial agents-to educated and trained health care providers.
CW-We need to preserve the extremely precious resource in the name of "antibiotics" for the future generations to come and need to use it only when required and with a valid prescription from an authorised practitioner of modern medicine. Quacks have further messed the situation with impunity and go around their business prescribing antibiotics without any training or knowledge and such prescriptions are also equivalent to taking antibiotics without a valid prescription.
CW-Further to this non-human use of high end antibiotics like colistin is a cause to worry.
It is high time that the medical fraternity work with the enforcement agencies and policy makers to stop the menace of use of antibiotics without a valid prescription and stops its availability across the counter.
NK-Finally let us understand that encouraging pharmaceutical industry to make new antimicrobial agents should be viewed as a bonus rather than the answer to the current crisis. We must not ignore the fact that all living beings including microbes are pursuing the fundamental of survival against known and new threats. The persistence of microbes that have been rendered resistant and untreatable by overuse, misuse and abuse of antibiotics is only proving the Darwinian principle of survival of the fittest.
